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♦NOTICES* ^» -^^p _ <3f _2& & £5""^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is the cement mortar for reinforced 

concretes, and relates to carbonation, salt damage prevention, etc. of concrete. 

[0002] 

Pescription of the Prior Art] Originally, although a reinforced-concrete-construction object is a durable 
object of a compound die with which reinforcement was protected and rustproofed in the high alkaline 
atmosphere of concrete, ^SHEfete is carbonated by a chloride ion, storm sewage, and the carbon dioxide 
gas in air, and reinforcement carries out rusting of it. If reinforcement carries out rusting, a crack will go 
into concrete by the cubical expansion, and further, if rusting is promoted by penetration of oxygen and 
moisture from a crack portion, concrete will exfoliate. The endurance of a reinforced-concrete- 
construction object will be remarkably spoiled by the repeat operation. Thus, JP,5-41595,B is known as 
the repair method of a degradation reinforced concrete that carbonation of concrete takes place owing to. 

[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention offers the cement mortar for 
carrying out degradation prevention by the salt damage corrosion of the reinforced concrete which poses 
a problem, and carbonation of concrete, and the repair restoration method of degradation parts, such as a 
reinforced concrete, when the sea sand containing a lot of salinity etc. is used for a concrete raw 
material. 
[0004] 

[The means for solving invention] the cement mortar of the claim 1 of this invention - a reinforced 
concrete ~ and — or while adding the inorganic ion exchanger of the amount which can catch the 
chloride ion and carbonate ion of content in cement mortar, it adds any of the constituent of an amines 
simple substance, amines and a base acid, or amines and polybasic acid they are, and is used for repair 
restoration of a reinforced-concrete-construction object or the reinforced concrete which deteriorated 
Cement mortar is the mixture of cement, ballast, and water, the inorganic ion exchanger of an amount 
which can cope with this at the chloride ion and carbonate ion of content is added, and, as for the 
addition of a desirable inorganic ion exchanger, it is desirable for the constituent of the one to 10 time 
equivalent and an amine simple substance, amines and a base acid, or amines and polybasic acid to add 
0.1-5 % of the weight to cement mortar to a chloride ion or a carbonate ion. However, in the case of the 
cement mortar used for construction of a coastal levee etc., since seawater **, it is desirable to add 
further many inorganic ion exchangers etc. 

[0005] This inorganic ion exchanger makes a principal component the phosphate of the water oxide 
which makes a principal component Mg, Zn, calcium, Mn, Fe, Co, nickel, Cu, lluminum, Si, etc., or 
various metals, and KYO WORD series (product made from Consonance Chemical industry), IXE 
series (Toagosei make), Tomita-AD series (product made from Tomita Pharmaceuticals), etc. are 
marketed. 
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[0006] Some products of KYO WORD series (product made from Consonance Chemical industry) 
consist of a hydrotalcite system compound, and this hydrotalcite system compound is a general formula 
[0007]. 
[Formula 11 

[m^m 3 ; (oh) 2 ]* + [a:;^h 2 o] x " 

A n ~ == N O 3 

[0008] Here Trivalent metal An-:OH-, such as divalent metal M3+:aluminum3, such as M2+:Mg2+, 
Mn2+, Fe2+, Co2+, nickel2+, Cu2+, and Zn2+,+, Fe3+, Cr3+, Co3+, and In3+, The anion of n **, such 
as F-, C1-, Br-, N03-, C032-, S042-, Fe(CN)63-, CH3COO-, an oxalate ion, and SARICHIN acid ion. 
X is in the range of 0< X<=0.33. 

[0009] It comes out and the anion of An- has the desirable thing of the structure of OH-, N03-, and 
S042- among the above-mentioned general formulas with the compound expressed. Essentially, since 
they have anion-exchange nature, these are in the chemical structure of a hydrotalcite system compound, 
for example, are replaced by the chloride ion by which a nitrate ion is contained in concrete, and are 
incorporated in the stratified crystal structure. Thus, since the newly produced chlorination type 
hydrotalcite system compound does not dissolve in water, the adsorption treatment of the chloride ion 
which exists in concrete can be carried out. In addition, by 0. 1 micro or less, the grain size of a 
hydrotalcite has 0. 1 -desirable lOOmicro, and its amount of kneading water increases and it has a bad 
influence on physical properties, such as intensity, and by lOOmicro or more, a surface area decreases 
and it becomes inadequate [ depressor effect ]. 

[0010] Moreover, if the above-mentioned hydrotalcites are calcinated at about 500-700 degrees C, the 
MgO-aluminum203 system solid solution will be obtained. This solid solution (kW-2000 (product made 
from Consonance Chemical industry)) is [001 1]. 
[Formula 2] 

Mg,_ x A l x 0 1+x/2 + M a V a V n + m H 2 0 
Mg,_ x A I x (OH) 2 A^> n . mN, 0 + M a+ (OH ) a 

[0012] Since adsorption of an anion and the adsorption as a hydroxide of a metal ion take place 
simultaneously by ******, compared with KW-1000 (product made from Consonance Chemical 
industry), KW-2000 (product made from Consonance Chemical industry) has the amount of adsorption 
of an anion as large as about 1.6 times, and since the pH is as high as 10-1 1, the elimination factor of a 
metal ion is also large [ 2000 ]. 

[0013] Moreover, a hydrocalumite is in an above-mentioned<hydrotalcite system compound and an 
above-mentioned analogous compound rA hydrocalumite is a general formula [0014]. 
ormula 3] 

C a O • A I2O3 -C a X 2/m • n H2O 
X = NO; 

[0015] here » X:N03-, N02-, OH-, CH3COO-, and S042- etc. - univalent or divalent anion m: - the 
valence n of an anion is in the range of n<=20 

[0016] It is the hydrated-crystal nature compound which comes out and has the layer structure 
expressed, and the anion of X has the desirable thing of the structure of N02-, N03-, or OH- among the 
above-mentioned general formulas, and since these have anion-exchange nature, they can carry out the 
adsorption treatment of the chloride ion and carbonate ion in cement mortar like a hydrotalcite system 
compound. The inorganic ion exchanger which has such anion-exchange ability is used as a simple 
substance or two or more sorts of mixture. The adsorbed state of CI ion of an inorganic ion exchanger is 
shown in drawing 1 . 
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[0017] The constituent of an amines simple substance, amines and a base acid, or amines and polybasic 
acid prevents rusting of carbonation by osmosis, or reinforcement of the water to the adsorption 
treatment and concrete of salinity in the concrete which contains a lot of salinity with an inorganic ion 
exchanger, oxygen, carbon dioxide gas, etc. by adding 0.1 to 5% of the weight desirably to cement 
mortar. Since the constituent of an amines simple substance, amines and a base acid, or amines and 
polybasic acid has a strong reduction operation, water, oxygen, carbon dioxide gas, etc. advance into 
concrete, and it prevents carbonation, the corrosion of the reinforcement by the move invasion of a 
chloride, etc. 

[0018] In addition, there are the following as a constituent of the amines simple substance used for this 
invention, amines and a base acid, or amines and polybasic acid. There are an organic-base acid, organic 
polybasic acid, and an inorganic-base acid and inorganic polybasic acid as a base acid and polybasic 
acid. Although there are a nitric acid, a nitrous acid, a sulfuric acid, a sulfurous acid, a phosphoric acid, 
a phosphorous acid, etc. in an inorganic-base acid and inorganic polybasic acid, it is known that a 
sulfuric acid etc. will eat concrete away chemically. There are oxalic acid, a malonic acid, a maleic acid, 
a tartaric acid, a succinic acid, a malic acid, a citric acid, etc. in an organic-base acid and organic 
polybasic acid as formic acid and aliphatic series low-grade polybasic acid, and one sort or two sorts or 
more of the mixture is used for them. Moreover, as a lower-alcohol nature fatty amine, there are a 
methanol amine, an ethanolamine, an isopropanolamine, etc. in amines, and there are a 
monomethylamine, an ethylamine, propanolamine, etc. in them as a low-grade fatty amine further. In 
addition, there is the 4th AMMONYUMU salt besides the gestalt of primary amine, the 2nd amine, and 
the 3rd amine in these amines. 

[0019] Moreover, there are ethylenediamine, a diethylenetriamine, a triethylenetetramine, 3, 
diethylamino propylamine, etc. as a low-grade polymethylene amine. Furthermore, there are an aniline, 
methylaniline, a dimethylaniline, ethylaniline, diethylamide, etc. as an aromatic amine. As an aliphatic 
unsaturation amine, there are an allylamine, a diarylamine, etc. and there are a pyridine, picoline, etc. in 
an alicyclic amine and a heterocycle amine. In addition, there are a hydrazine, a hydrazine hydrate, 
hydroxyl ammonium, etc. other than the aforementioned amines, and one sort or two sorts or more of 
mixture of these amines is used. 

[0020] Usually, although the constituent of the aforementioned base acid or polybasic acid, and amines 
is obtained considering water as a solvent, it is good also as a high-concentration constituent by not 
using water as a solvent but blending a base acid or polybasic acid, and amines suitably respectively 
according to the character. As for these salts, reducing is strong, and they serve as a durable constituent. 
In addition, if a concrete example is shown, they will be a (1) constituent 1 :tri ethanolamine (70 sections) 
and oxalic acid (30 sections). 

(2) Constituent 2 : a triethanolamine (50 sections), a diethylenetriamine (seven sections), and oxalic acid 
(30 sections) 

(3) Constituent 3 :beta aminoethyl alcohol (50 sections), an ethylamine (ten sections), oxalic acid (20 
sections), and a tartaric acid (20 sections) 

(4) Constituent 4 ; hydroxyl ammonium (50 sections) and oxalic acid (68 sections) 

(5) Constituent 5 : they are hydroxyl ammonium (50 sections), a phosphorous acid (62 sections), etc. 
In addition, each aforementioned constituent is obtained as a product of a liquefied shell crystallized 
state. 

[0021] As for the cement mortar of a claim 2, an inorganic ion exchanger and reducing are strong, and 
although it copes with it with the constituent of durable base acid or polybasic acid, and amines, it 
maintains much more improvement in the corrosion-prevention effect of carbonation by osmosis of the 
water to the inside of concrete, oxygen, and carbon dioxide gas, and the reinforcement by the chloride, 
and durability further by adding a water-soluble rusr-proofer 0. 1 to 5% of the weight desirably to cement 
mortar. 

[0022] Although and these^oi^sion inhibitors prevent metaled corrosion in solution, an acidic solution, 
an alkaline solution, or an organic solution as a corrosive environment about a water-soluble rusr- 
proofer, the water-soluble rusr-proofer used for this invention is water-soluble, and is neutral or alkaline, 
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has a rust prevention, and is not solidified with cement mortar. [ as a corrosion inhibitor ] There is 
organic ester containing the mercaptan which contains the fatty amine which contains nitrogen as an 
organic system, an aromatic amine, imidazoline, a pyridine, a rosin amine, etc. and sulfur as an example 
of the water-soluble rusr-proofer, the aldehyde containing oxygen, ketones and a nitrous acid, or a thio 
nitrous acid etc. Moreover, there are a chromate, a nitrite, a condensation phosphoric acid, etc. as an 
inhibitor in neutrality or an alkaline solution as an inorganic system. What was excellent in water 
replaceability with the organic polar substance besides the nitrous-acid system which has reducing as a 
desirable thing among these, and an amine system compound is good. 

[0023] Although the aforementioned water-soluble rusr-proofer is mixed and used for cement mortar, 
like polybasic acid and the constituent of amines, it moves in connection with the moisture transfer in 
concrete, is condensed on the surface of reinforcement, and demonstrates a rustproof effect through 
water substitution. In addition, after dropping the rust of the reinforcement shown at the time of repair 
and applying a direct rusr-proofer, the durability of a rustproof effect is increased by using the cement 
mortar of rusr-proofer mixture. Moreover, a water-soluble rusr-proofer is using together with polybasic 
acid and the constituent of amines, and makes a rustproof effect maintain further with reducing [ the ]. 
[0024] 
[Example] 

(The 1st example) Cement mortar mixes Portland cement and standard sand at a rate of 1 to 3, and adds 
and obtains water to it. In addition, this cement mortar was made to contain 0.2% of NaCl. As a 
constituent of polybasic acid and amines, said constituent 1 (triethanolamine (70 sections) and oxalic 
acid (30 sections)) and constituent 4 (hydroxyl ammonium (50 sections) and oxalic acid (68 sections)) 
are used. Drawing 1 receives NaCl(0.02% solution) 100ml. moreover, as an adsorbent As a 
hydrocalumite system compound, SORUKATTOC ( CI amount-of-adsorption [ by Nippon Chemical 
Industrial Co., Ltd. ] 41.0 mg/g) As a c Kydrotalcite system compound, a KW-1000 nitric-acid substitution 
type ( CI amount-of-adsorption 50.0 mg/g made from Consonance Chemical industry), and KW-2000 
( CI amount-of-adsorption 74.0 mg/g made from Consonance Chemical industry), The adsorption curve 
of the inorganic ion exchanger at the time of adding IXE-550 ( CI amount-of-adsorption 54.0 mg/g made 
from Toagosei Chemistry) as a bismuth system compound is shown. 

[0025] In order to check a rustproof effect on the basis of this cement mortar (1kg), according to 
prescription of Table 1, the effect was checked using the hydrotalcite system compound (kW-1000, KW- 
2000), the hydrocalumite system compound (SORUKATTOC), the aforementioned constituent 1 (or 
constituent 4), and the water-soluble rusr-proofer. As shown in drawing 2 , a test piece installs 
reinforcement (3) in the core of the cylinder container made from plastics (1), slushes and stiffens the 
mortar (2) of the conditions of Table 1, divides concrete into two along with reinforcement (2) 12 
months after, and corrosion area carries out rust condition of reinforcement (3) comparatively, and it 
shows it to drawing 3 . 
[0026] 
[Table 1] 
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[0027] The inside of the aforementioned table, (1) KW-1000: Hydrotalcite system compound (nitric- 
acid substitution type) 
(Mg4.5aluminum2 (OH) 13C03andmH20) 

The amount of adsorption of m=3-3.5Cl 50.0 mg/g20g/cement-mortar lkg(2) KW-2000: Hydrotalcite 
system compound (MgO-aluminum203 system solid solution) 
(Mg0.7A10.3Ol. 15) 

The amount of adsorption of CI 74.0 mg/gl 4g / cement mortar 1kg (3) SORUKATTOC : Hydrocalumite 
system compound (nitrous-acid type) 

a structure expression — the amount of adsorption of the ** 2 reference CI 41 .0 mg/g25g / cement 
mortar 1kg (4) constituent 1 : The triethanolamine 70 section and 5.0g of oxalic acid 30 section solid 
contents, and lOg / cement mortar 1kg (5) constituent 4 ; lOg / hydroxyl ammonium 50 section and 5.0g 
[ of oxalic acid 68 section solid contents ], and cement mortar 1kg ~ (6) water-soluble rusr-proofer : 
NOPUKOCHEKKUSU RD (water emulsification type rusr-proofer) (Sannopuko, Inc.) 
Addition of 5g lOg / cement mortar 1kg [0028] The corrosion condition 12 months after each 
aforementioned sample was shown in drawing 3 , and, as for the sample Nol (blank), generating of rust 
was mostly seen over the whole region. Moreover, the sample 4, 5, 7, 8, 12, 13, 15, 16, and No 20 mixed 
the inorganic ion exchanger (kW-1000 (nitric-acid substitution type), KW2000, SORUKATTOC), the 
constituent 1 (or constituent 4) with reducing, and the water-soluble rusr-proofer to cement mortar, and 
rust condition was 10% or less. Moreover, by comparison of a sample 3, 6, 4, 7 and 5, 8, 1 1, 14 and 12, 
and 15, 13 and 16, if the addition of the reducing **** constituent 1 (constituent 4) is increased, a 
rustproof effect will increase so that clearly. 

[0029] Moreover, by comparison of samples 2 and 21, an increase of the addition of an inorganic ion 
exchanger increases a rustproof effect so that clearly. When the difference by the kind of inorganic ion 
exchanger makes the amount of ion exchanges the same, although there is almost no difference as 
shown in 2 and 9, with a homogeneous hydrotalcite system compound, a rustproof effect increases with 
a hydrocalumite system compound and a hydrotalcite system compound according to the effect of the 
N02-ion emitted by comparison of (2, 9), and 10 at the time of adsorption of CI ion so that clearly. An 
inorganic ion exchanger adsorbs a chloride ion in proportion to an addition, and is effective to salt 
damage. However, since an inorganic ion exchanger cannot catch completely the chloride ion or 
carbonate ion which move with movement of moisture since it is water-insoluble nature, it suppresses 
salt damage and carbonation through the constituent and water-soluble rusr-proofer of polybasic acid 
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and amines. Since the constituent of poly basic acid and amines has reducing [ strong ] and has 
durability, it suppresses oxidization by water and the oxygen ion of reinforcement, and rusting by the 
chloride ion. In addition, since the constituent of these polybasic acid and amines is water-soluble, it 
moves in connection with the moisture transfer in concrete, and demonstrates the effect. Moreover, 
similarly, a water-soluble rusr-proofer also moves with movement of the moisture in concrete, is 
condensed on the surface of reinforcement, and demonstrates a rustproof effect. 
[0030] Next, the repair method which uses the cement mortar of the claim 1 of this invention when the 
already built reinforced concrete deteriorates by carbonation or salt damage is explained with reference 
to drawing 4 . First, the concrete of a part with which the reinforced concrete deteriorated is shaved, 
surface preparation of the reinforcement which rust generated is carried out, and rust is removed. And 
for grant alkaline on the front face of the concrete from which the degradation section was removed, and 
the improvement in adhesion, a silicic acid lithium etc. is. applied and surface treatment is performed. 
^Furthermore, af^Fapplymg Water-soluble rust prevention material to the front face of the 
^Aforementioned reinforcement, the cement mortar for thin ** performs covering mstproofing.€^ext, 
bfdkfilling processing which fills up the aforementioned shaving part with ceififnt mortar is performed, 
and the cement mortar for4hick **4s f further rdcoated as a protective layer of degradation prevention. 
And finishing finish processing is performed by synthetic coating material etc. on the degradation 
prevention layer. By-such construction method, carbonation prevention and corrosion of future 
reinforced concretes can be suppressed by repairing the degradation section of a reinforced concrete. In 
addition, the - aforementioned repair method is an example, and according to the purpose, unless the 
purpose of this invention is checked, it can use together water-soluble rusr-proofer and cement quick- 
hardening material, cement expansion material, a macromolecule polymer emulsion, a latex, an AE 
agent, a water reducing agent, a plasticizer, a thickener, a water retention agent, a foaming agent, a 
frothing agent, etc. 
[0031] 

[Effect of the Invention] this invention can suppress the corrosion of carbonation by invasion, and 
reinforcement of the adsorption treatment of the salinity in an inorganic ion exchanger or the concrete 
which contains a lot of salinity the constituent of polybasic acid and amines, and by mixing a water- 
soluble rusr-proofer further and the water to concrete, oxygen, carbon dioxide gas, etc. by reaching in a 
reinforced concrete or concrete. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAMS 
[Claim(s)] 

[Claim 1] a reinforced concrete — and ~ or the cement mortar characterized by adding any of the 

constituent of an amines simple substance, amines and a base acid, or amines and polybasic acid they 

are while adding the inorganic ion exchanger which has the anion switching function which can catch 

either [ at least ] the chloride ion of content, or a carbonate ion in cement mortar 

[Claim 2] Cement mortar of the claim 1 characterized by adding a water-soluble rusr-proofer to cement 

mortar. 

[Translation done.] 
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